Abstract. We have observed 131 stars of Renson's (1991) catalogue of Ap and Am stars both in the Strömgren & Maitzen's (1976) ∆a system as a contribution to the photometric studies of the λ5200 broad band flux depression feature in chemically peculiar stars. With few exceptions the probability grouping of Renson for membership in the CP2 group of peculiar stars is nicely reflected by peculiar values of ∆a. Comparison with already available ∆a values yields slightly larger values due to a minor shift in the filter g 1 sampling the depression. As found by Maitzen & Vogt (1983) the Geneva system peculiarity parameters correlate well with ∆a. This study demonstrates the advantageous performance of a photoelectric photometer with a rapidly rotating filter wheel moving in a stop and go mode.
Introduction
Maitzen (1976) introduced a 3 filter system with intermediate band width for measuring the depth of the broad flux depression around 5200Å, which was shown to occur among the magnetic peculiar stars. In the division proposed by Preston (1974) these objects constitute the whole CP2 and part of the CP4 group (Helium weak stars). Maitzen & Vogt (1983) have substantiated the original finding and definitely established with a very large sample of stars that the photometric index ∆a is a very efficient means for identifying magnetic CP-stars, enabling statistical studies in a non-subjective way and to much larger distances than the traditional spectroscopic detection method would allow.
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The non-magnetic branch of CP-stars comprising CP1 (Am stars) and CP3 (Hg Mn stars) did not show individually peculiar values of ∆a albeit as groups they deviated from normal stars in the 1 − 2σ range. This value was based on rather low number statistics and called for better foundation. This is one of the goals of the present investigation.
A second aim of this work is to contribute to the Renson (1991) catalogue of Ap and Am stars (6684 objects) which lists also Ap-detections obtained by the ∆a system. In cases where spectroscopic evidence had been published, our ∆a values can give additional hints for the assessment of a star to be peculiar in view of the probability for peculiarity as given by Renson. This probability was indicated by him using four different symbols: * well established blank very probable ? less probable \ erroneous.
In this connection it should be mentioned that already the very first "catalogue" of peculiar A stars -a list of 9 stars -brought to the public by Maury (1897) hundred years ago contains one erroneous classification as Silicon star (81 UMa) which has not been confirmed by subsequent publications.
While the number of very probably erroneous peculiarity classifications in the Renson catalogue is of the order of a few percent, the number of objects with a question mark comprises more than 30 percent and further evidence on the nature of these objects, e.g. by our photometry seems to be desirable. This is also valid for those stars in the Renson catalogue which do not exhibit a proper CP1-4 type, but just a HD classification without direct indication of the reason why they were included in the catalog.
A further goal will be the comparison with the list of ∆a values published by Lebedev (1986) , in which also spectrophotometric data were used to synthesize ∆a.
Helpful and clarifying will be the comparison with the peculiarity parameters of the Geneva system derived from the catalogue of Rufener (1988) .
Since about 20 percent of our programme stars lack photometry in the Strömgren system (which we need for deriving ∆a values) we have included such measurements. As a consequence, we have measured both standard and programme stars in 6 filters: uvbyg 1 g 2 , using a novel photometer with a rapidly rotating filter wheel in stop and go motion. This instrumentation has been devised to enable photometric measurements also under non-excellent weather conditions. 
Observations and reduction
The measurements were carried out at the 1 m telescope of the Purgathofer Observatory (Klosterneuburg, N/W of Vienna) by one of us (RP). The photometer includes an EMI 6256B photomultiplier Peltier cooled and operated at 1170 V, and a rapidly rotating filter wheel which nevertheless stops for 60 milliseconds at each filter and moves during 20 milliseconds to the next one. Thus, one turn of the filter wheel takes nearly half a second (480 milliseconds). Since the individual integrations of usually 200 turns of the wheel were coadded in each filter, the results should be practically simultaneous. The filter set is presented in Table 1 . A detailed description of the photometer has been given by Pressberger & Stoll (1993) . Because of the bright sky of nearby Vienna a rather narrow diaphragm of 7 was used. Therefore, special care was taken to recenter the star under observation at the beginning of each series (lasting about 100 seconds). The programme stars were observed only on one night each, usually by two sets of filter measurements, but sometimes also 3 and very rarely 4 sets. The dead time correction was 65 nanoseconds.
In what follows we will present all photometric values in the Strömgren and ∆a systems in units of 0.001 mags. Table 2 contains the list of observing nights with average external accuracies of the Strömgren parameters and ∆a (for non-peculiar stars) together with the zero points of the normality line. The external errors were derived from the differences of observed and published Strömgren indices. It is very instructive to notice that the average nightly scatter of ∆a values for non-CP2 stars (= practically normal stars where the small number of deviating cases among the other groups discussed below was disregarded) on 9 nights is smaller than 4 mmags and only on 4 nights between 4 and 5 mmags. This accuracy is nearly identical with that obtained by Maitzen (1976) in his introductory paper on ∆a photometry where he could rely on the excellence of the Chilean Atacama dessert sky (albeit in traditional photometric observing mode). The obviously larger average errors in the Strömgren parameters are due both to their definition (implying the influence of atmospheric extinction not present in ∆a) and to the error level contained in the published values. In some cases intrinsic variability may also have contributed to this aspect. Table 3 lists the differences of the published Strömgren indices and our own values. Figure 1 shows the histogram for the ∆(b − y) values for which we obtain a standard deviation of 6.8 mmags from a Gaussian fit for 110 stars. Since according to Table 2 different average night deviations have been obtained, it is not surprising that the histogram is not perfectly approximated by a Gaussian distribution. For the ∆m 1 values we calculate 7.1 mmags as standard deviation for 109 stars (we discard the deviating value for HD 209711 discussed below). For the case of the c 1 parameter we derive 9.5 mmags (again for 110 stars). The ∆a values yield a much better Gaussian fit with corresponding standard deviation of only 3.1 mmags. Table 4 exhibits the results of our Strömgren and ∆a photometry together with their mean errors (i.e. internal precision based on the individual observations during the relevant night).
The ∆a values were obtained as usual by forming the difference between the observed a-value and the a 0 -value of the normality line at the same b − y as the concerning star. The normality line, i.e. the locus of non-peculiar stars in the a vs. b − y diagram, could be represented by a straight line with essentially constant slope but slightly varying zero point a i (see Table 2 ).
The individual normality lines can thus be represented by:
The parameters of those normality lines were fixed by measurements of a sample of 12 non-peculiar stars. As explained below, the majority of Am, HgMn and He abnormal stars line up very closely to the normality lines and thus reinforce the determination of the null-line of peculiarity.
Our sample of peculiar stars can be characterized by the following criteria:
-From mechanical reasons the upper declination limit was set to 70
• . From reasons concerning airmass and the southern sky illumination by the city of Vienna we set a lower limit to declination at 0
• . -The brightness limits were 4 and 8 mags.
-The 131 objects of our programme are distributed in R.A. from 7h42m to 13h40m (82 stars) and from 19h04m until 22h27m (49 stars). All types of objects from the Renson catalogue were regarded as potential objects of this programme, and the actual observing conditions were the main reason for the definite choice of objects in the R.A. interval mentioned.
Reddening corrections in b−y had to be applied only to very few stars of our sample in order to obtain intrinsic ∆a values. We derived the following intrinsic (b − y) 0 values: for the Silicon stars HD 179527 and HD 204815 −37 and −24, resp., for the Hg Mn star HD 178065 −42, for the He wk star HD 212454 −70 and for the He str star HD 209339 −117. Table 3 3. Results and discussion
CP2-stars
For this group and the other peculiarity groups we decided to present the results graphically in such a way that the original a-values rather than the ∆a values were used. Since the slope of the normality line is a constant as described above we had only to choose a zero point for the a-values, which we set to 0 for b − y = 0. Figure 2 exhibits the diagram a vs. b − y for the 24 stars of our sample which according to Renson (1991) are CP2 stars, thus magnetic peculiar stars of the upper main sequence. In order to show the effect of Renson's grouping in 4 probability classes we have chosen different symbols for them. We notice that all stars with at least 3 standard deviations above the normality line are in his categories "well established" or "very probable". Only one star with question mark is obviously significantly above the line: HD 204411 with ∆a = 19, very similar to the result of Maitzen & Seggewiss (1980) with ∆a = 16. The erroneous attribution of CP2 character for HD 118214 is reflected by its completely normal photometric behaviour (∆a = 3).
Comparison with Maitzen (1976) is possible for three cases. In the sense this work minus Maitzen (1976) the dif- Lebedev (1986) has 5 CP2 stars in his catalogue in common with our sample for which the differences in ∆a are: HD 90044 +22 mmags, HD 118022 +10 mmags, HD 120198 +1 mmags, HD 196178 −1 mmags and HD 204411 +5 mmags. The tendency of slightly larger ∆a values is expected by the fact that the central wavelength of the g 2 filter in our system has been slightly shifted to the blue, thereby moving into the deeper part of the 5200 A depression feature.
Comparison with Geneva photometry: in all cases where our ∆a values indicate photometric non-peculiarity, we also find non-peculiar values of the Geneva indices, i.e. for HD 86274 (?), 92728, 94334 (?), 115708 (*) 118214 (\), 196133 (?) (the signs in parentheses mark the probability of peculiarity as given by Renson 1991) . The photometric evidence obviously supports the assessment of the Rensoncatalogue, taking into account that HD 115708 is a very late type CP2-star (for this type ∆a only in very rare cases shows peculiar values). Note on an individual object: HD 210432 and HD 210433 form a visual binary, for which Renson (1991) because of similar brightness concludes the impossibility to assign peculiarity to one of both. Looking at our uvby and ∆a values we are in favour of HD 210432 to be the CP2 star and HD 210433 to have spectral type B9.5 V, contrary to Abt (1985) and also to the entry in Renson (1991) . HD 210433 has served as normal star in our study for the definition of the normality line. Figure 3 shows the diagram a vs. b − y for this group. HD 196655 is outstanding with ∆a = 34 mmags. Such a high value has never been observed for a metallic line star. The classification as CP1 star rests on Bidelman (1985) using objective prism spectra. We propose this object for reobserving both spectroscopically and photometrically in order to decide whether this star is CP1 or CP2. The same applies also to those five stars which are in such a distance above the normality line that they would be individually considered to be moderate CP2 stars if no other information should be available: HD 107168, 116235, 196425, 204541 and 209845 with ∆a = 18, 16, 17, 17 and 15, resp. Only one star deviates significantly below the normality line: the δ Del star HD 79066 with ∆a = −16 mmags.
CP1 stars
Discarding the 6 cases of significant deviations above the normality line and those cases with question mark in the Renson-catalogue we arrive at the conclusion that the average deviation of CP1 stars above the normality line is less than one standard deviation from the mean of the group.
A note is due to the following CP1 star: HD 209711=RNS 58360 has a published value, cited in Renson (1991) m 1 = 137 mmags. Considering the other Strömgren parameters this would mean that the star is metal deficient, not Am as listed in the Renson catalogue (A3-). Since this star exhibits the largest difference between observed and published m 1 by far, we tend to assume that the correct value would be clearly larger than 200 mmags and that perhaps 137 should be replaced by 237. 
CP3 stars
Our 8 stars are very close to the normality line in Fig. 4 with one exception: HD 196821 which has ∆a = 14 mmags, and thus is just at the threshold of peculiarity in this index. This means that at such low levels of photometric peculiarity one has to be careful to assign the star to the CP2 group as well as in the case of CP1 stars with similar ∆a values. Spectroscopy has also to be improved in order to establish the final type. The slightly trend towards positive ∆a values for the CP3 stars of our sample is in good agreement with the results of North (1984) . We should add a note here concerning ∆a values for three CP3 stars of our sample common to the catalogue of Lebedev (1986) : for HD 77350, 78316 and 89822 he derived (from spectrophotometric scans) ∆a = 18, 15, 16, resp. while our ∆a photometry yields 1, 1, 6, resp. It would be interesting to find out the reason for the peculiarity of Lebedev's synthetic ∆a values.
CP4 stars
Including one He strong star HD 209339 in this grouping we notice that only one of those 5 stars has a peculiar ∆a = 31: HD 79158 (Fig. 4) and therefore may be considered as magnetic peculiar star. This group consists of 6 stars and is characterized by the fact that from the spectral type in the Renson catalogue it is not possible to derive any conclusion why those stars have received an entry in the catalogue. Our ∆a values are neutral concerning this question, since all stars are close to the normality line.
Conclusions
1. We have provided Strömgren and ∆a values for a sample of 131 stars in the Renson (1991) catalogue of Ap and Am stars. While 84 percent of the stars have already been measured in the Strömgren system, only 10 percent have previous measurements in ∆a. The average deviations from published Strömgren photometry are comparable to the published accuracy with the exception of very few cases which could be ascribed to intrinsic variability, and in one case (HD 209711) where we are suspicious about a typographical error. ∆a photometry agrees well with previously published values, but has a slight tendency for enhanced ∆a due to the position of the g 2 filter. Only the synthetic ∆a values of Lebedev (1986) for 3 CP3 stars in common are systematically too large. 2. Renson's (1991) assignment of peculiarity probability is in excellent agreement with our ∆a results for the magnetic peculiar stars, i.e. CP2. The behaviour of 2 rather probable Ap stars which show non-peculiar ∆a is an exception to this situation. Further observations may clear up the question, whether variability could be responsible.
3. This study has confirmed with a sufficiently large data base that CP1 stars are photometrically normal in the ∆a system with the exception of very few stars close to the 3σ threshold and one star, HD 196655, which may be a CP2 star.
We have found one CP4 star to be peculiar in ∆a, and one CP3 object just at the threshold.
4. In very good accord with the results of Maitzen & Vogt (1983) Geneva photometry is helpful with parallel results on photometric peculiarity. Especially we have to outline that there was no case among the CP2 group where photometric peculiarity was found in the Geneva system and not in ∆a.
5. Finally, we have to emphasize that our results have been obtained at the required level of accuracy which was possible only through the use of a non-classical photoelectric technique in an astroclimate (central Europe), which is rather different from excellence.
